We 
Introduction
That Earth's magnetopause is continually moving inward and outward, sometimes at large velocities, became evident immediately following the first extensive in-situ observations of this electric current layer [Cahill and Amazeen, 1963] . More recently, Terasawa et al., [1996] developed a method whereby n and u,• can be determined together in a single minimization of the variance of the electric field tangential to the magnetopause, which for a strictly one-dimensional structure moving at constant speed should be zero, in accordance with Faraday's law [see also Khrabrov and Sonnerup, 1998 ]. This method is called Minimum Faraday Residue (MFR) analysis. The passes on Dec. 19 and 21 were outbound and occurred farther tailward at 6:00 local time at a distance of 14.5R•.
By comparing the n vectors of sequences of crossings within each of the three passes, we find that the normal rotated back and forth by some 10-50 ø , indicating that the magnetopause was strongly undulated due to surface waves or, perhaps, reconnection pulses. Dividing these 10-50 ø changes in normal direction by the time spacing between crossings, one derives that the normals rotated with speeds of typically 0.1ø/s. Multiplying this rotation speed again with the lengths (20-300 s) of our magnetopause analysis intervals, we find that within those intervals the normal direction may have changed by some 2-30 ø . Under such conditions, there is, strictly speaking, no unique normal. However, the MVB and MFR techniques should find the average orientation within each analysis interval.
For the statistics described below, we accept the n vectors from MVB or from MFR of a given crossing only if the corresponding ratio of intermediate to minimum eigenvalue (A2/A3) exceeds 4. Using this selection criterion, we rejected all results for the third crossing on Dec. 19, all results for the second crossing on Dec. 21, and the MFR result from IRM for the third crossing on Dec. 21. We also eliminated the u• results from MFR and MVBTD for the second IRM crossing on Dec. 22, because for these n vectors the separation AR. n of the spacecraft along n was less than 50 km and thus comparable to existing uncertainties in AR.
Additional Events
We have also examined three magnetopause passes on Dec. 19, Dec. 21, and Dec. 22, 1984. For each of these passes we identified five individual crossings of the magnetopause and analyzed them in the same way as the Dec. 11 event. For the passes on Dec. 19, 21, and 22, in which multiple crossings occurred, the agreement between n vectors and between magnetopause speeds is, on the whole, less good than on Dec. 11. Table 2 
